
















































(g) (g −mm2) (g −mm2)









(kg) (g − cm2) (g − cm2)
S070324 112 672.36 0.299 1474.00 3.48 10◦
S070325 121 670.14 0.299 1489.72 3.67 20◦
S070326 124 668.74 0.299 1488.31 3.59 30◦
S070327 102 668.64 0.300 1470.06 3.62 20◦
S070328 109 671.03 0.299 1473.50 2.69 0◦
S070329 107 663.88 0.299 1454.84 2.59 0◦
S70330 116 673.19 0.299 1477.69 2.68 10◦
S070331 101 672.32 0.299 1475.01 2.67 20◦
S070332 126 667.53 0.298 1485.83 2.62 30◦
S070333 105 673.46 0.300 1476.57 3.52 0◦
S070334 110 671.10 0.299 1469.94 3.59 0◦
S070335 115 671.75 0.299 1475.97 3.51 10◦
S070336 127 667.94 0.298 1490.02 3.48 30◦
S070337 114 669.35 0.299 1469.61 2.65 10◦
S070338 120 669.83 0.299 1471.38 2.59 20◦
S070339 125 669.21 0.298 1489.87 2.46 30◦
S070340 108 672.76 0.299 1474.48 2.10 0◦
S070341 111 671.31 0.299 1470.78 2.14 10◦
S070342 117 673.08 0.299 1476.73 2.04 20◦
S070343 103 670.88 0.299 1471.48 2.10 30◦
S070344 106 671.23 0.299 1467.64 1.49 0◦
S070345 119 671.19 0.299 1471.77 1.60 0◦
S070346 118 673.16 0.300 1477.85 2.62 0◦
S070347 104 668.64 0.299 1464.20 2.63 30◦
S070348 107 (2nd) 663.84 0.299 1454.84 3.12 0◦
S070349 108 (2nd) 672.77 0.299 1474.48 2.85 0◦
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Cmq = Cmq,initial + Cmq,2ε
2 + Cmq,4ε
4 + Cmq,m(Mi −Mref ) + Cmq,m2(Mi −Mref )2
ε = sin(αT ) =
√
























































M∞ < 2.8, Cmq = max
[












































































xcg/d = 0.30, zcg/d = 0.0
15◦
α = Atµ cos(ν ln t + δ)
Mach
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xcg/d = 0.30, zcg/d = 0.0
Cmq,disperse = (1 + U
M
q )(Cmq,nominal + 0.5)− 0.5 + UAq
Cnr,disperse = Cmq,disperse
UMq = [−50% to + 150%] = [−0.5,+1.5]






















Tpeak = Cmq (α = 0
◦) · α˙peak(αo)






























Iyy = 3352.62kg −m2
α = 0◦ Cmq
+3σ
±25◦























Peak Dynamic Pressure (Mach 18)
Mach 2.8
Mach 2.0 (Parachute Deploy)
Peak Dynamic Pressure, +3σ
Mach 2.8, +3σ
Mach 2.0 (Parachute Deploy) +3σ
RCS Pitch Torque (pitch down)



























Mach 2.0 (Parachute Deploy)
Peak Dynamic Pressure, +3σ
Mach 2.8, +3σ
Mach 2.0 (Parachute Deploy) +3σ
Adding Energy
Removing Energy
RCS Pitch Torque (pitch down)
RCS Pitch Torque (pitch up)
α = αTrim
30◦





















Mach 2.0 (Parachute Deploy)
Peak Dynamic Pressure, +3σ
Mach 2.8, +3σ





























Mach 2.0 (Parachute Deploy)
Peak Dynamic Pressure, +3σ
Mach 2.8, +3σ
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